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(54) Centrifuge for cleaning working 
fluids of hydraulic systems 

(57) A centrifuge for cleaning working 
fluids of hydraulic systems comprises a 
sleeve 6 carrying a drum nnember 5 
enclosed by a casing 7. The sleeve 6 is 
journalled in bearings 3, 4 on a vertical 
hollow axle 2 fixedly secured on a 
base 1 of the centrifuge. Tangentially 
arranged slots 1 1 are provided in the 
vertical hollow axle 2 to deliver under 
pressure a working fluid being cleaned 
into the drum 5 through ports 1 2 in the 
sleeve 6 arranged to face the slots 1 1 . 
Mounted inside the drum members 
concentrically therewith Is a thin-wall 
perforated cylinder 21, a portion 23 of 
the wall of the cylinder 21 in the lower 
section thereof to face the slots 1 1 in the 
axle 2 being non-perforated. The clean 
fluid is discharged through tangentially 
converging ports 13 in the sleeve, slots 
14 in the axle, a pipe 18 and an outlet 9. 
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SPECIFICATION 

Centrifugefordeaning working fluids of hydraulic 
systems 

^ This invention relates to devices for cte.a"''"S woj" 
ina fluids in hydraulic drives and lubrication systems 

rfleS clei and equipment, and more spef «"Y ?° 
S^nJ^SS^ for Cleaning «orklngflulds of hydraulic 

^rc^^^Wuseembodylngthepresentinv^^^^^^^^^^^ 
fSnW pnniication in lubrication systems of internal 
combSon engines, in fuel and hydraulic systems 
of vehicles, and in production processesfbr deamng 

- °"^ra^crmr.ottw 

5eg??e SpJilty of theworkingfluids used m hyd- 

%ie problem is becoming even more 8C^« 
25 of the «>ntinuing trend to use higher and higher 

'*'ss;jnTof^SS-^ 

tamers oresent effected either by means of van- 
SSere SJer. mesh or other elements, or m 
3oS"ic2mrking'^.Siofforcefields.suchasg«>^^^ 
tional. magnetic, electrostatic, centrrfugal and the 

"Tmpuritiesformed in the courseof operation of the 
hySuIically driven equipment .n working flu^s 

•?s consist of predominantly metal and quartz particles. 
"^Sfmodem hydraulic systems eniploy hydraul-c 
eauloment designed for rated pressures of 20 MPa 
S more itth gaps betvween cooperating parts wrthm 
°oTo 2lS;. Serefore. working fluid cleaning 

40 rneansmusteffecdvelyremovemetalandquartz 

-.tt^tShtTer^^^^ 

ril^ifv^^^^^^^ 
4S operational costs involved caused by short ^iv«e 
S?eandlowcontaminationreta.ningcapab..t^es 

thereof Therefore a much wide use have found 
SSyleSal cleaners which provide pracbc^'V 
anydesireddlgree of purity ofthe working fl^^^^^^^^ 
BQ feature relatively simple design and low operational 



vertical stationary hollow axle wherethrough a fluid 
XI e^?ed is admitted to the interior of a routing 
drum member journalled in ^eanngs on *e a^le. 
The dnim is driven by a hydraulic motor of the 
70 Segner-s wheel type and mounted in a separate 
chamber underlying the drum m?n?ber. 

This centrifuge construction is inherentW bulky 
and heavy due to the provision of a chaniber 
fntBndedto facilitate the escape o**ef^uidfrorn 
75 nS2 of the hydraulic motor and retain drain leaks 
" SSeSuid. In addition, the escape of the fluid from 
Ae Seaner-s wheel results in the aeration thereof 
whiSSienormal operation of the pumps and 
other units of the hydraulic system. 
80 There is also known a centrifuge for cleaning lub- 
ricating oils of an internal combustion engine com- 
S ng a base with a casing, a hollow vemcal axle to 

ise rotated by a built-in Segner-s wheel-WPe hyd- 
90 reuSmotor providedwith nozzlesand disposedina 
^oaraTe chamber above the drum member. 
TsSSferment is provided to prevent the fl^^ 
escaping from the nozzles from hitting the rotating 

SSS Portsfor admitting the fluid arranged in a 
95 Sle^e of Se drum are covered by a baffle serving to 
' pre^n?the impurities collected on the mr,er surface 
ofthedmm from bang washed away. 

T^e aforedescribed centrifuge disadvantageous in 
thaTthe fluid is aerated. It is also excessnre^ size 
100 and weight due to the provision of a chamber 

Mcommodating the nozzles of the hydraulic motor. 
SSJie^the arrangement of the baffle intended to 
iSiuSewLhing of impurities from theinnersur- 
SceSSe drum causes the centrifuge to consume 

'"^^iK'^'JJ^rifrigecleanercomprisesa 
bas^aising. a hollow vertical stationary axle sec- 
ured onTe base and having -ounted therec^n a 
eio^vp element with a drum menaberattacnea 
110 Sie^XandflJldinletandoutlet^^^^ 

^H Krtna cleaned to and discharging it from the 
rl'for S dTrS -ember; ti.is centrifuge bearing 
'Semblance to theonetobedescrib^^ 
presentspeclfication(cf..G.A.Smirnovetal 

oweceP^ 



The designation and specifics of aPP«.«»«°" "T,^ 
centrifugal deanersinstead of filters orin combina- 
tion therewHh evolved certain structural 

60 *'°There is known an oil cleaning centrifuge 
® lnt?mL?combustion engines of the "Manr. und 
HTmmel" Company of the Federal Bf P"^^ 
many {cf.. West G rman Pat. No. 1,123.625, CI. sz d 
7, published August 10, 1962). 
65 The centrifuge comprises a base with a casing, a 



'Ke Vowe; portion of the sleeve of the above cen- 
trifuoe is provided with redial ports in alignment 
120 wttngemially arranged in the axle s«ots when^ 
' 5^reugh*e fluid being cleaned iscon^^^^ 

interior of the drum, tiie upper portion of the sleeve 
having tangential ports for discharging the cleaned 

125 ^'tSs^gerhe fluid through ti^etangentially 
arSTge^sToiintheaxleandthroughti^^^^^^^ 
tanqential ports in the sleeve causes by ^'^ue of 
wSc nergy tiie sleeve andthe drum to rotetefor 
STe S>a;S of solid partidesfrom the fluid under 

130 SeSion of centrifugal forces and deposition 



thereof on the inner surface of the drum to occur. A 
drive means of this centrifuge is disposed Inside the 
drum member which helps reduce its size and pre- 
V nts aeration of the fluid being cleaned due to the 
5 lack of contact with the air. 

Howeveo high escape speed of the fluid from the 
tangential slots in the axle needed to attain a suffi- 
cient rate of rotation of the drum results in that the 
impurities settled on the inner surface of the drum 

10 are washed away which affectsthequality of clean- 
ing. 

It is therefore an object of this invention to provide 
a centrifuge capable of high purity cleaning of work- 
ing fluids of hydraulic systems through preventing 

1 5 impurities deposited on the inner side of a rotating 
drum from being washed away by jets of the fluid 
being cleaned entering the interior of the drum 
through ports arranged in a sleeve during the start- 
up and operation of the centrifuge. 

20 Another object is to reduce hydraulic losses at the 
inlet of the fluid to and the outlet thereof from the 
interior of the drum, and consequently to reduce a 
pressure differential in the centrifuge accompanied 

oi= hydraulic power consumed thereby 

25 while maintaining a high quality of cleaning. 

These and other objects are attained by that in a 
centrifuge for cleaning woridng fluids of hydraulic 
syst ms wherein a sleeve carrying a drum member 
enclosed by a casing is joumalled in bearings on a 

30 hell w vertical axle fixedly secured to a base of the 
c ntrifuge and having tangentially arranged slots for 
a forced delivery of a fluid being cleaned into the 
drum through ports in the sleeve in alignment with 
the slots, according to the invention, the centrifuge is 

35 further provided with a thin-wall perforated cylinder 
mounted inside the drum member coaxially there- 
with, a portion of the cylinder wall in the lower sec- 
tion thereof which faces the slots in the axle having 
no perforations. 

40 Thanks to the above arrangement the jets of fluid 
being cleaned are directed to be thrown against the 
porti n of the non-perforated inner wall of the cylin- 
der and lose velocity whereby the Impurities are 
prevented from being washed from the inner surface 

45 of the drum both during unstable operating condi- 
tions (for example, during start-up) and during 
unsteady fuel deliveries. Also, this arrangement 
does not call for additional expenditures of hydraufic 
power. 

50 Preferably, the tangential slots in the axle dis- 
posed to face the non-perforated portion of the 
cylinder have sidewalls conforming to logarithmic 
spiral paths, whereas the tangentially an-anged ports 
in the sleeve are of converging configuration. 

55 The arrangement of the walls of the tangential 
slots in the axle to conform to a logarithmic spiral 
imparts to the flow of fluid being cleaned an 
increased tangential component of velocity at a 
reduced radial velocity resulting in reduced hyd- 

60 raulic losses due to a hydraulic shock at th inlet of 
the flow of fluid being cleaned to the ports of the 
sleeve of the drum member. 

In addition, this arrangement of the slots in the 
axl of the centrifuge while providing a sufficiently 

65 high rate of rotation of the drum tends to reduce the 



radial velocities of the fluid jets entering the interior 
of th drums thereby reducing the effect of washing 
impurities from the inner surface of the drum 
The converging configuration of thetangeritial 
70 ports in the sleeve of the drum enables to bring 
down the velocity of the fluid entering these ports 
and, accordingly, to reduce the hydraulic losses in 
this area. 

In view of the foregoing, thanks to the abovedes- 
75 cnbed arrangement of the slots in the axle and the 
ports in the sleeve, hydraufic losses are reduced and 
consequently the amount of hydraulic power 
required to rotate the drum member of the cen- 
frifuge is also reduced, while efficient cleaning of the 
80 fluid IS ensured. 

The objects and advantages of the centrifuge 
embodying the present invention will be more fully 
apparent when reference is had to the accompany- 
ing drawings, in which: 
85 Fig. 1 is a sectional schematic illustration of a cen- 
trifuge for cleaning woricing fluids of hydraulic sys- 
tems according to an embodiment of the invention: 
Fig. 2 IS a cross-section taken along the line 11-11 in 
Fig. 1; and 

90 Fig. 3 is a cross-section taken along the line Ill-Ill in 
Rg. 1- 

A centrifuge for cleaning working fluids of hyd- 
raulic systems comprises a base 1 (Fig. 1) having 
fixedly secured thereon a hollow stationary vertical 
95 axle 2, rolling bearings 3 and 4, a drum 5 mounted 
on a sleeve 6, a casing 1, and inlet and outlet pipes 8 
and 9 for admitting the contaminated fluid into the 
hollow axle 2 of the centrifuge and discharging the 
.nn ^^^^"1 ox'"* ^^^''^fro'"- A passage 10 is provided in 
1 00 the axle 2 for admitting the fluid being cleaned to 
tangentially arranged slots 1 1 (Figs. 1, 2) with walls 
thereof conforming to a logarithmic spiral and 
further to ports 12 In the sleeve 6 of the drum 
member 5. In orderto discharge the fluid from the 
105 interior of the drum member 5, ports 13 (Figs. 1 and 
3) are tangentially an-anged in the sleeve 6, the ports 
13 being adapted to converge toward the centeriine 
of the axle 2, the axle 2 having ports 14 (Fig. 1 ). 
Noncontact packings or restrictors 15, 16 and 17 
1 10 are arranged between the rotating sleeve 6 and the 
stafionary axle 2 intended to restrict the leaks of the 
fluid and overflows thereof from the passage 0 to a 
pipe 18 which communicates with the outlet 9. 
^5®^?**^^®^ cylinder 21 is secured in grooves 19 
115 and 20, the cylinder being fabricated from a thin 
sheet material and having a plurality of apertures 22 
of a diameter considerably larger than the size of 
particles of impurities settled in the centrifuge, a por- 
i^n ^'^;i23 «>fthecylinder21 an-anged opposite the ports 
120 12 having no apertures thereon. 

The centrifuge operates in the following manner. 
A fluid to b cleaned is admitted under pressure of 
up to 0.5 MPa through the tang ntial slots 1 1 of the 
^oc 2 and the ports 12 to th interior of the drum 5. 
125 Having passed through the interior of the drum 5 
the fluid is conveyed for discharge via the ports 13 
14 and the discharge pipe 18 and further to the outlet 
9. The drum 5 of the centrifiig is rotated directly by 
-.on . '^^'"^ cleaned when it passes through said 
130 Slots n, ports 12 and ports 13. In the interior of the 
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drum member 5under the action of.the centrifugal 
forces thefluid is Qleaned of impurities hav.ng grea- 
t r specific gravitytliantheflutd. 

The insert or perforated cylinder 21 tf=^9 j) 
arranged inside the drum 5 concentncally therewith 
' and having a non-perforated Portion 23 in the lower 
section thereofto face the slots 11 ^l^^^^^ J a"d 
the ports 12 in the sleeve 6 acts to prevent 'mpurrt.es 
deposited on the inner surface of the drum 5 from 
10 b ing washed away bythe jets oftheworkmg fluid 
sSng from the ports 12 both during start-up of 
thTcSntrifuge and in the course of unsteady rates of 
delivervof the working fluid. ^ 
Sg starting the centrifuge the drum B ro^es at 
1 5 a speed below the rated one for a while. In these 
Ll^jSnsthe centrifugal force is ^" "^JS^^^^^^ 
whereas the escape speed of the woricing fluid at the 
^S of the cylinder may be quite high to cause *e 
impurities deposited on these walls to be washed 
20 away, if no means is provided to prof««*the 
5epo;its. Therefore, the provision of the 
cylinder 21 helps reduce the relative velocity of tfie 
fluid in a gap between this cylinder andthe 'pner 
virall of the drum 5 when steady-state operating con- 
25 ditions are not yet attained. x,t,„.j„.m 
Thevelocity of thefluid in the '"teriorof the dmm 
5 is most pronounced in the zone where the jets of 
fluid escape from the POft'Z '»f theste^e 6 To 
protect the inner walls of the drum Sft^"" being 
30 acted upon by these jets, the section 23 of the perfo- 
Sed cylinder 21 facing the ports 12 has no perfora- 

*'°Th; provision of the perforated «y""«l«; ;f^"J|^* . 
advantageous when the centrifuge .s installed in dis- 
3BSi^elmesofhydraulicsystemsofveh.ctes^^^^^ 
teriffid by sudden changes in the rate of delivery or 
consumption of the hydraulicfluid andthe velocity 
of the fluid jets escaping into the interior of the drum 
from the ports 12 is in eKcess of the rated one. The 
40 perforated cylinder is also advantageous when used 
in a centrifuge installed in hydraulic ^^^ms using 
viscous fluids, for example, when hydraulically dn- 
ven vehicles are operated in winter. 

To reduce the velocity of working fluid ,ets escap- 
45 ingfromtheports12of thesleeveeintothe mtenor 
of the drum 5, the side walls o^thetengentially 
arranged in the axle 2 slots 11 are adapted to follow 
riogarthmic spiral. This provision acte to redu^ 
radial speed of thefluid jets admitted to the ports 12 
TO ooJnr.inn tharrfrom into the interior of the drum 



headpieces attached to the areas wherefrom the 
working fluid escapes into the interior of the drum 
resulting in an increased hydraulic resistance of the 
centrifuge, the herein proposed inventoon provides 
70 for the employment of an insert in the form of the 
perforated cylinder 21 spaced a sufficient distance 
from the ports 12 notto cause hydraulic power los- 
ses for the escaping jets of the working fluid thrown 
against the non-perforated portion 23 of the cylinder 
75 21 to have a considerably lower speed than at the 
outlet from the ports 12. Also, the arrangement of 
the walls of the tangential slots 1 1 to conform to 
logarithmic spiral paths allows a more favourable 
admission of the fluid to the ports 12 thereby reduo- 
80 ing the hydraulic power losses of the centrifuge. 
For the purpose of a further reduction in the hyd- 
raulic power tosses at the outlet of the fluid from the 
drur^ member, the ports 13 in the sleeve 6 are of 
converging configuration which facilitates the pas- 
85 sage of the fluid therethrough and 'mpr^**!.^^ 
orientation of the flow of fluid escaping from tengen- 
tional ports 13. the latter fact also having an advan- 
tageous effect on the reduction of the hydraulic 
power losses and providing the rated rotation of the 
90 drum. 

^^"^A centrifuge for cleaning working fluids of 
hydraulic systems wherein a sleeve cariying a dmm 
member enclosed by a casing is joumalled in bear- 
95 ings on a vertical hollow axle fixedly secured to a 
base of thecentriflige and having tangentially 
arranged slots for a forced delivery of a fluid being 
cloned into thedrum through ports the sleeve in 
alignment with the slots, the centrifuge being further 
100 provided with a thin-wall perforated cylinder 

mounted inside the drum member coaxially there- 
with, a portion of the cylinder wall in the lower sec- 
tion thereof to face the slots in the axle having no 

105 ''^"Tcentrifuge as claimed in claim 1 wherein the 
tangential slots in the axle disposed to facetfie 
non-perforated portfon of the perforated cylinder m 
tlS^toiersectionthereofhave side walls conforming 
to logarithmic spiral paths, whereas thetangentially 
1 1 0 arranged ports in the sleeve are of converging con- 

^'TTrentrrfuge as claimed in any of the claims 1 
or 2 substantially as described with reference to the 
accompanying drawings (Figs. 1 to 3). 
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a speed, which component provides for the rated 
rotetional speed of the drum 5. Therefore, the sp^d 
of the fluid jets thrown against the non-perforated 
55 portion 23 of the cylinder 21 is reduced, which pre- 
vents the impurities deposit don the 'nnerwall of 
the drum 5from being washed avway th rewrth The 
foregoing arrangements intended to preventthe 
washing away of the d posits resultin a much better 
60 quality f fluid cleaning. 

In addrtion, the structural modifications pr-oposed 
heretofore help reduce the hydraulic POwer loss^ 
during operation of the centrifuge. In contrast to the 
centrifuges of known design where in order to pre- 
65 vent the washing of deposits use has been made or 



